Halothane attenuates endothelium-dependent pulmonary vasorelaxant response to lemakalim, an adenosine triphosphate (ATP)-sensitive potassium channel agonist.
Lemakalim, an adenosine triphosphate (ATP)-sensitive potassium (K+(ATP)) channel agonist, causes profound pulmonary vasodilation in conscious dogs, which is attenuated during halothane anesthesia. The goal of the present study was to investigate the mechanism responsible for this attenuating effect of halothane. Isolated canine pulmonary arterial rings were suspended for isometric tension recording in 25 ml organ baths. Rings with and without endothelium were contracted to 50% of their maximal response to phenylephrine, followed by the cumulative administration of lemakalim with or without exposure to halothane (0.5-1.5 minimum alveolar concentration [MAC] in dogs). Lemakalim dose-response curves were also generated in rings pretreated with the nitric oxide synthase inhibitor, Nw-nitro-L-arginine methyl ester (L-NAME); the cyclooxygenase inhibitor, indomethacin; or the K+(ATP) channel antagonist, glybenclamide. Compared with intact rings, the pulmonary vasorelaxant response to lemakalim was attenuated (P < 0.05) in endothelium-denuded rings. Halothane at 0.5 MAC had no effect on the vasorelaxant response to lemakalim. Halothane at 1 MAC attenuated (P < 0.05) the vasorelaxant response to lemakalim in intact rings, but not in endothelium-denuded rings. Halothane at 1.5 MAC attenuated (P < 0.05) the vasorelaxant response to lemakalim in both intact and endothelium-denuded rings. In endothelium-intact rings, indomethacin attenuated (P < 0.05) the vasorelaxant response to lemakalim, whereas L-NAME had no effect. Further, indomethacin, but not L-NAME, abolished the endothelium-dependent, halothane-induced attenuation of the lemakalim vasorelaxation response. Glybenclamide markedly attenuated (P < 0.05) lemakalim vasorelaxation at lemakalim doses less than 10(-6) M. Lemakalim-induced pulmonary vasorelaxation involves an endothelium-dependent and vascular smooth muscle component. Further, halothane attenuates the endothelium-dependent pulmonary vasorelaxant response to lemakalim via an inhibitory effect on vasodilator metabolites of the cyclooxygenase pathway.